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Development  of  an  engineering  soils  map  of  Union  Couaty  was  the 
primary  goal  of  this  project.  The  map  is  appended  to  this  report?  the 
report  supplements  the  engineering  soils  map  information. 

The  detailed  pedological  soils  snaps  published  in  the  1960  "Soil  Survey 
of  Fayette  and  Union  Counties"  by  the  United  States  Department  of  Agriculture 
{7)  were  the  single  most  Important  source  of  data  used  in  the  project. 
These  agricultural  soils  map  sheets,  at  a  seale  of  lgl5,840,  were  assembled 
to  form  a  mosaic  map  of  ffoioa  County.  Careful  study  of  the  soil  series 
descriptions  enabled  the  grouping  of  the  series  into  appropriate  land form 
and  parent  material  categories.  Preliminary  landforta  and  parent  material 
boundaries  were  then  delineated  on  the  mosaic-map. 

Routine  airphoto  interpretation  techniques  supplemented  the  pedolog- 
ical data.  Aerial  photographs  were  examined  and  the  preliminary  boundaries 
checked  end  modified,  if  necessary,  to  produce  final  landform  and  parent- 
material  boundaries.  The  photographs  were  contact  prints  at  en  approximate 
scale  of  1?20,00G.  date  of  photography  was  1940. 

Published  geologic  reports  were  studied  to  verify  and  amplify  the 
soils  information.  Most  important  of  these  were  the  reports  of  Dr.  Ansel 
II.  Gooding,  Department  of  Geology,  Earlham  College,  Richmond,  Indiana 
(2,3,4).  He  has  made  detailed  studies  of  the  glacial  deposits  in  this 


2 
area.  Mis  report  on  she  terraces  along  the  Whitewater  River  (2)  contains 
touch  detailed  information  beyond  the  scope  of  this  report., 

The  final  landforsa  and  parent-ess  Serial  boundaries  were  graphically 
reduced  to  produce  the  engineering  soils  map.  Symbols  were  used  to 
delineate  the  parent  materials  {grouped  according  to  land  form  and  origin)  <> 
fextural  symbols  were  then  superimposed  to  indicate  the  relative  composi- 
tions of  the  parent  siateriais.  The  ssap  also  includes  a  set  of  soil  pro- 
files which  indicate  the  general  soil  profiles  of  topographically  high 
and  low  sites  in  each  parent  materiel  @r@as  Each  profile  shows  the 
general  range  in  depth  and  texture  (ISES  textures)  of  each  soil  horizon,. 
Because  of  the  obviously  bad  construction  characteristics  of  highly 
organic  top-soils,  these  materials  were  carefully  mapped.  However  not 
all  of  the  identifiable  areas  of  these  materials  were  large  enough  to 
be  shown  on  the  relatively  assail  scale  eagisseering  soils  map,, 

uscRxmosi  of  hsb  mm 

general ^Hafcur a  of  the  County 
Union  County  is  located  in  southeastern  Indiana,  The  Indiana-Ohio 
state  line  forms  the  county"®  eastern  boundary  {Figure  1),  1!he  county 
has  a  north- south  length  of  approximately  14  miles,  a  width  of  12  miles, 
and  a  total  area  of  168  square  miles  C6>«,  Liberty,  the  county  seat, 
is  centrally  located  within  the  county  about  65  miles  east-southeast  of 
Indianapolis,  and  reports  a  1960  population  of  1,745  out  of  a  total 
county  population  of  6,457  CS)«  ^hs  county  is  predominantly  agricultural 
and  about  90  percent  of  the  land  is  farmed  (?),  Agriculture  is  mainly 
concerned  with  the  raisiag  ©f  livestock,  chiefly  hogs,  Thus  considerable 
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cleared  land,  and  much  woodland,  is  devoted  to  pasturing;  while  forage 
crops,  especially  corn,  hay,  sad  wheet9  are  the  main  crops  (7). 

CI lease 

Table  1,  derived  from  the  Agricultural  Soil  Report  summarizes  tempera- 
ture and  precipitation  data  obtained  at  Rushville,  Indiana,  and  believed 
typical  of  Union  County  conditions  C7). 

Union  County  has  a  continental  type  of  clissate  with  erratic  tempera- 
ture changes  within  and  between  seasons*  The  winters  are  moderately 
cold j  the  sumusrs  warm  and  humid „  Analysis  of   the  mean  monthly  tempera- 
tures shows  the  county  to  have  a  freezing  index  of  192  degree  d«ys<> 
Yoder  (11)  shews  that  this  might  indicate  a  frost  penetration  of  20 
inches  in  a  well-drained  non- frost-susceptible  base  course*  "She  winter 
season  is  particularly  marked  by  rapid  temperature  changes.  Commonly 
periods  of  two  or  three  days  of  subzero  weather  are  followed  by  short 
periods  of  warm  weather.  As  a  consequence  deraage  from  freezing  and 
thawing  of  highway  subgrades  can  be  expected „ 

Rainfall  varies  from  season  to  season.  Heaviest  rains  occur  in  the 
spring;  flood isag  of  the  Whitewater  River  is  common. 

Physiography t|i  Tonography,  Tmii  and  Drainage 
Union  County  lies  within  the  Till  FXsins  Section  of  the  Central 
Lowland  Province  (1,10).  Scwever,  since  the  glacial  drift  is  comparatively 
thin  over  most  of  the  county  fcfalott  (5)  has  included  the  county  within  the 
northern  portion  of  the  Dearborn  Upland  physiographic  region  of  the  State. 

Elevations  in  the  county  range  from  a  low  of  about  750  feet  in  the 
southwestern  part  where  the  last  Fork  Uhitewaser  River  leaves  the  county » 
to  a  high  slightly  in  excess  of  1,100  feet,  found  In  the  northeastern 
parts  of  the  county.  Figure  2B  gives  a  general  picture  of  the  topography. 


Reaper  a  ture  and  Precipitation  Data  far  Union  County? 
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'Shis  dgte  obtained  froa  Agricultural  Soil  Survey  of  Fayette  and  Union 

Cosinty  by  USM.  the  recording  station  was  at  Euskvilie,  ladiaaa,  in 
Rush  County,,  since  1948g  prior  to  1943  the  statics  w©s  at  Mauay, 
Indiana.  Rushville  station  location  is  Lat,  39°  36*H.;  Long.  85°  27 'W. 
ground  elev,  »  955  feat. 
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7 
The  present  topographic  surface  is  that  of  a  glacial  plain  conform- 
ing somewhat  to  the  irregularities  of  the  underlying  bedrock  surface. 
The  originally  smooth  upland  surface  has  been  considerably  dissected  by 
the  East  Fork  Whitewater  Fiver  and   its  several  tributaries.  All  of  the 
larger  streams  are  bedrock  controlled,  As  a  consequence  their  valleys 
are  quite  narrow  with  steep  walls  and  local  relief  approaches  400  feet 
in  the  southwestern  parts  of  the  county  near  the  East  Fork  Whitewater 
River .  The  valley  of  the  East  Fork  Whitewater  River  is  much  narrower 
than  the  valley  of  the  West  Fork  in  adjacent  Fayette  County  and  the 
terraces,  while  numerous,  are  generally  of  small  areal  extent  and  are 
interspersed  with  erosions 1  rock  benches. 

The  East  Fork  Whitewater  River  is  the  trunk  stream  for  three- 
quarters  of  the  county.  ESajor  tributaries  are  Dubois,  Eanaahs,  Silver, 
Richland,  Simpsonr,,  Turkey,  and  Ellis  Greeks*  Eastern  portions  of  the 
county  drain  into  the  Ohio  since  Four  Mile  Creek  is  part  of  the  Miami 
River  system.,  Figure  2A  shows  the  county  drainage  system. 

Geology 
Bedrock  ecology 

Most  of  the  county  is  underlain  by  bedrock  of  Ordovicien  age|  how- 
ever .  the  northeast  comer  is  underlain  by  Silurian  rocks.  Limestone  and 
in'.erbeddsd  limestone  and  shale  are  the  common  rock  types.  Rock  outcrops 

are  restricted  to  stream  beds,  terrace  faces  and  valley  walls.  All  major 
streams  are  bedrock  controlled  and  rock  is  commonly  encountered  along 
the  East  Fork  Whitewater  River  and  its  major  tributaries. 
Glacial  Geolo£ 


Union  County  has  been  extensively  glaciated  by  the  earlier  Illinoian 
and  the  later  Wisconsin  ice  sheets.  Each  of  these  ice  sheets  advanced 


3 
and  retreated  several  times 5  the  Zllinoian  Ice  sheet  probably  advanced 
and  retreated  at  least  three  times  in  this  area  (3)=  Consequently  three 
Illinoian  Cills,  separated  by  outwesh  gravels  and  sands  or  eolian  silts 
have  been  identified  at  depth  in  this  area  C3,4)»  Ko  large  areas  of 
Illinoian  drift  are  exposed  in  Union  County;  however  these  deposits 
underlie  much  of  the  more  recent  Wisconsin  drift  and  may  be  exposed  in 
creek  valleys  or  deep  excavations « 

At  least  two  different  Wisconsin  advances  affected  parts  of  Union 
County.  The  first  advance  covered  she  northwest  half  of  the  county, 
as  shown  in  Figure  3.  A  distinctive  red-brown  "Whitewater  till"  has 
been  found  in  excavations  in  adjacent  areas  and  is  believed  to  underlie 
part  of  Union  County  also  (3,4).  A  new  glacial  advance  over-ran  the 
enf.ire  county  and  "Sheibyville"  drift  from  this  glacier  new  covers  most 
of  the  county,  except  where  it  has  been  removed  by  subsequent  erosion*, 

Melt  waters  froa  later  glacial  advances  foreed  a  complex  series  of 
terraces  which  are  now  found  along  the  Sast  Fork  Whitewater  River  and 
some  cf  its  tributaries .  Gooding  (2)  has  identified  six  levels  and  re- 
lated these  to  the  various  glacial  advances,  For  engineering  purposes 
a  two- fold  division,  into  "high"  and  "low"  terraces,  appears  adequate. 
The  higher  serrac^s  are  older  than  the  lower  terraces,  and  therefore  have 
different  origins .  It  is  thus  not  surprising  that   the  terrace  levels 
have  somewhat  different  parent  materials— the  upper  terraces  are  composed 
of  a  silt  caver  overlying  sands  and  gravels j  the  lower  terraces  are 
generally  more  variable,  their  compositions  ranging  frosa  sand  and  gravel 
to  sand  end  silt.  The  lower  terraces  lack  a  consistent  silt  cover 
eotasirn  to  the  upper  terraces. 

The  upland  till  surfaces  are  covered  with  a  layer  of  wind-blown  silt, 
or  loess,  one  to  five  feet  thick,  which  was  probably  derived  from  the 
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10 
valley  outwosh  deposits.  The  accompanying  engineering  soils  map  differ- 
entiates areas  where  this  loess  cover  is  approximately  three  or  more 
feet  thick. 

There  are  no  eskers  in  Union  County;  however  there  are  a  few  kernes c 
These  are  located  mostly  on  the  west  side  of  and  close  to  the  East  Fork 
Whitewater  River  valley. 
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LAHDFOSMS  AND  EHGXNgB&ISG  SOIL  AREAS 
Land forma 

Union  County  contains  a  variety  of  land forms «  Three  major  categories 
are  easily  recognized.  They  are  aa   follows g-  1)  slightly  dissected  Till 
Plains  of  Early  Wisconsin  age,  2)  River  Terraces,  and  3)  Flood  Plains.- 
There  are  also  several  minor  land forms,  including  loess,  mounds,  kamesp 
and  smell  outwash  plains  associated  with  old  glacial  spillways. 

The  six  different  terrace  levels  described  by  Gooding  (2)  have  here 
been  grouped  into  two  types:-  high  terraces  which  are  generally  20-35 
feet  above  the  flood  plain  and  consequently  are  well-drained  and  low 
terraces  which  are  generally  only  5-15  feet  above  the  flood  plain  and  are 
usually  poorly  drained.  Also,  as  previously  mentioned, the  composition  of 
the  terraces  materials  is  generally  different;  the  high  terraces  normally 
consist  of  gravel  and  sand,  overlain  by  silty  sands,  while  the  low  ter- 
races are  more  variable,  varying  in  eoogiositloa  from  sand  and  gravel  to 
sand  and  silt. 

Interspersed  with  the  terraces  are  a  series  of  rock  benches.  These 
generally  conform  in  elevation  with  nearby  terraces  but  are  composed  of 
only  a  thin  layer  of  sand  and  gravel  over  a  bedrock  core.  It  is  possible 
that  some  of  the  areas  mapped  as  terraces  also  contain  bedrock  cores  at 
somewhat  greater  depths  than  those  areas  mapped  as  benches.. 

Engineering  Soil  Areas 
The  soils  of  Union  County  can  be  divided  into  four  major  groups 

which  reflect  their  originss-  a)  Glacial  deposits,  b)  Pluvial  deposits, 

c)  Eolian  deposits,  and  d)  Miscellaneous  deposits.  These  can  be  further 

subdivided  by  landform  and  parent  materials  into  a  number  of  distinctive 

units  as  shown  on  the  engineering  soils  map  and  as  listed  in  Table  2. 

Table  2  also  shows  the  relationships  between  these  land form-parent  material 


12 


3 

u 

Si 


1 


IM 

O 

> 
M 


w 


a 

1 

1 

9, 

1 

©    IP-! 

n 

« 

a  «->! 

a 

t-» 

« 

S£ 

n-i  ij 

a 

r-l 

•-i 

B    > 

o 

i-l 

r-i 

a 

M 

•~i,-y    m 

«S 

> 

M 

%  s 

1 

M 

a 

§ 

1 

a 

«   -H 

■o 

P 

»    4J 

ja 

at 

f>. 

Q 

S   i-« 

i 

fe 

a.  u 

®  - 

M 

SB 

J< 

a 

"g 

M 

u  a 

j>  e 

A 

«k 

«2 

to 

M 

A 

O 

u 

a  o 

Jtf 

9 

CO      * 

J«k 

a 

a     • 

i-l    t-4 

O 

o 

a> 

$3 

•*■)  e 

«J 

T-l 

■B 

S3  CO 

o 

u 

0 

C     t4 

a 

a 

Q    6 

•i 

f* 

O 

3 

4'    o. 

a 

O    (S 

*     •■ 

3 

sS 

4J 

N    tt 

js 

X! 

*•« 

-■    <? 

M 

S 

a 

a 

«J 

a  « 

C   <"< 

1-1 

M 

«■-  d 

i-l 

a   -■■ 

H  a 

ca 

4b 

O 

5* 

a     * 

'  1 

J 

0 

a 

> 

9 

e 

S     -■! 

*»»» 

13    ■'-' 

h   a 

a     * 

o 

« 

u  a 

-i    '. 

5;    ca 

r-t 

a 

a-   a 

M 

it 

C    ■ 

0 

•H 

8- 

•^    .r! 

1 

U   a 

o  o 

S£^ 

&£ 

s! 

s 

a 

am 

A 
OS 

0) 

i 

a 

SI8 

at 

3 

•o 

w4 

U   r* 

60 

■9 

5 

(3 

> 

a  ♦-< 

e 

3 

a 

a 

9 

IJ 

1-i 

a 

0 

«-4 

>» 

to 

*» 

(-4 

■>-l     K 

•-i 

V* 

r-a 

n 

i-l 

M 

m 

« 

•r4 

4J 

w 

A 

> 

a 

h 

'SS    <t 

3 

1 

a 

s 

a 

o 

M 
O 

■8 

"J 

■0     W 

■9    o 

4J 

1-1 

«-4 

Id 

r-l 

a 

a 

M  a 

EJ 

t4 

09 

a 

1 

a 

N    « 

2 

* 

• 

t 

> 

a 

a  a 

t» 

• 

«j 

«i 

« 

a 

o 

U   <M 

f4 

>t 

u* 

*M 

u 

r-t 

0    M 

0 

&* 

01 

•»•) 

n-1 

60 

u 

M   9 

£ 

>, 

id 

M 

1-4 

a 

i    a 

09 

a 

•o 

■a 

1 

M 

a 

J 

8 

O  «-i 

«-4 

f-l 

«-t 

a 

i 

•r* 

« 

i 

ftt 

'  (■•"• 

■ 

9 

a> 

a 

«J 

m 

5 

u 

4-1 

4J 

*« 

ft 

<r4 

> 

%% 

IM 

6 

«»4 

<w 

w 

> 

> 

a 

<r* 

*» 

0 

v« 

•H 

9 

» 

9 

& 

n   c 

u 

«M 

?»» 

O 

14 

t4 

ts 

i-i 

»-t 

.-4 

a  vi 

*o 

•rl 

u 

"0 

•0 

« 

fee 

4) 

fci 

Vl 

M 

a 

a 

«-4 

l 

> 

1 

•e 

■  n   c 

1-J 

•o 

4J 

fi. 

a 

i-S 

« 

»-s 

S3 

f-4 

e 

«e  > 

a 

0 

Ja 

a 

a 

i 

(9 
f4 

& 

(9 
t4 

ej 

a 

0j      » 

> 

0 

a 

a 

O 

•-I 

(0 

U 

10 

•e 

ft 

9 

% 

St 

9 

*4 

-0 

** 

•a   a, 

| 

f-i 

v4 

r>4 

e 

0.  a 

9     ?! 

« 

o 

a 

B    D 

1 

a 

» 

o 

« 

O   a 

< 

M 

CO 

a  •« 

1 

0) 

1-4 

I 

0 

3 

> 
3 

> 
3 

a 

e 

•rl 

0 

0 

s  "  ': 

3 

O 

5 

0    3 

y  $3 

3 

0* 

9 

a 

a 

a 

0  5 

CO 

a 

t 

"8 

a 

? 

o  « 

M  <*"» 

/■v 

§ 

w 

u 

a    M 

n  a 

•e 

o 

9 

a 

o> 

SI 

i 

H 

•p4 

£ 

f-4 

04 

a 

n 

3 

a 

8 

i  GLACIAL 
DEPOSITS 

PLUVIAL 
DEPOSITS 

i  EOLIAR 
DEPOSITS 

MISCSLLA 
DEPOSITS 

15 
subdivisions  and  the  soil  series  names  employed  by  the  padologtsts  in 
napping  the  soils  of  Union  County  (7), 

A)  GLACIAL  DEPOSITS 

Moat  upland  areas  in  the  county  are  covered  with  Wisconsin  ground 
moraine  overlain  by  a  thin  loess  layer,  A  few  kames  are  found  in  the 
western  part  of  the  county. 
Ground  Moraine  -  Silty  Texture 

Host  of  these  soils  have  some  wind-blown  silt  on  the  surface.  This 
serves  to  greatly  increase  the  silty  texture  of  the  near  surface  horizons, 
and  in  places  reaches  five  feet  thick.  Areas  where  this  silt  deposit  is 
over  three  feet  thick  have  been  mei^ped  as  separate  loess  areas. 

The  silt  cover  has  tended  to  smooth  the  rolling  topography  so  that 
uneroded  areas  are  quite  level „  Hot/ever  areas  near  the  East  Fork 
Whitewater  River  and  its  major  tributaries  have  bees  considerably  dis- 
sected so  that  little  level  topography  remains.  In  contrast,  the  eastern 
third  of  the  county,  which  is  farther est  removed  from  the  river,  is  much 
more  level. 

In  the  smooth  eastern  areas  the  upper  portions  of  the  soil  profile 
are  very  silty;  the  lower  portions  of  the  profile  are  silty  clays  or 
clays.  The  A-horizon  may  be  a  foot  thick  and  is  usually  a  silty  loan  or 
silty-clay  loam..   The  B-horizon  is  normally  a  silty  clay  end  the 
C-horlzon  a  clay  or  silty  clay. 

In  the  western  two- thirds  of  the  county  extensive  areas  of  steep 
slopes  occur  due  to  dissection  by  the  many  creeks  and  gullies.  In  these 
areas  very  thin  soil  profiles  are  frond  overlying  interbedded  limestone- 
shale  bedrock.  The  entire  profile  may  be  as  little  as  a  foot  deep  with 
a  silty  textured  A-horizon  a  few  inches  thick,  and  a  B-horizon  of  silty 


14 
clay  extending  down  to  about  12  inches „  Where  rock  is  so  very  close  to 
the  surface  flat  slabs  of  limsstone  are  common  throughout  the  soil  pro- 
file . 
Karnes  -  Sandy  and  gravelly  Texture 

Karnes  are  not  very  common  in  Union  County;  however  a   few  are  found 
in  the  western  part  of  the  county  near  the  East  Fork  Whitewater  River 
valley. 

The  depths  and  compositions  of  the  various  soil  profile  payers  are 
quite  variable,.  Frequently  the  A-horizon  ©ay  be  a  sllty,  sandy,  or 
even  clayey  loam.  The  depth  of  the  A-horlzoa  ranges  from  a  few  inches 
to  perhaps  a  foot.  The  underlying  B-horizon  ranges  in  composition  from 
sllty  clay  to  sandy  clay  or  gravelly  clay  and  may  extend  to  depths  of 
about  three  feet.  The  underlying  parent  material  is  sand  and  gravel, 
sometimes  with  small  amounts  of  intermixed  or  interbedded  silt  and  clay. 

S)  FLOVIAL  DEPOSITS 

Extensive  fluvial  deposits  are  found  along  the  Sast  Fork  Whitewater 
River  and  along  the  lower  portions  of  its  many  small  tributaries.  Smell 
outwash  plains  and  terraces  are  found  along  the  abandoned  glacial  sluicer 
ways  in  the  western  part  of  the  county.  The  East  Fork  Whitewater  River 
exhibits  a  well-defined  flood  plain,  or  alluvial  plain,  and  the  many 
creeks  exhibit  proportionately  broad  flood  plains. 
Terraces  -  Sandy  and  Gravelly  Texture 

The  terraces  along  the  Whitewater  River  and  lt6  tributaries  are 
generally  composed  of  sands  and  gravels.  These  terraces  are  most  ex- 
tensive in  the  northern  part  of  the  county,  north  of  Brownsville. 
However  small  terraces  are  common  along  ell  the  tributaries  of  the 
East  Fork  Whitewater  River  in  the  western  half  of  the  county. 
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Two  terrace  levels  csn  be  distinguished,,  The  upper  level  terraces 
occur  frosa  20  to  35  feet  above  the  flood  plain*  These  terraces  normally 
have  a  silty  sand  cover  about  three  feet  thick  overlying  the  sand  and 
gravel „  Accordingly  the  A-horizon  can  be  classified  as  a  silty  loam  and 
is  often  a  foot  thick*  The  B-horizon  gradually  changes  from  a  silty  clay 
to  a  sandy  or  gravelly  clay  with  depth o  Below  about  five  feet  sand  and 
gravel  (C-horizon)  is  encountered. 

The  lower  terraces  occur  from  5  to  15  feet  above  the  flood  plain 
and  normally  lack  the  silt  cover  so  cession  on  the  upper  terraces.  The 
A-horizon  is  usually  a  foot,  thick  and  is  generally  a  loam.  The  B-horizon 
rapidly  grades  downward  into  a  sandy  or  gravelly  clay  and  rarely  extends 
below  three  feet.  The  underlying  parent  material  is  stratified  sand  and 
gravel,  or  sand  and  silt,  and  is  quite  variable. 

Associated  with  the  terraces  are  several  rock  benches.  These  con- 
form in  topographic  position  with  nearby  terraces.  However  they  are 
composed  of  sh&llcw  veneers  of  sand  and  gravels,  probably  less  than  ten 
feet  thick,  overlying  lime stone -shale  bedrock,  and  thus  differ  from 
terraces  valch  are  composed  entirely  of  granular  materials. 
Alluvlsi  Plains  -  Sandy,  Gravelly,  StlltyT  Clayey  Texture 

The  alluvial  plains  shown  on  Cke  map  include  the  flood  plains  of  the 
various  rivers  and  creeks  and  so  can  be  considered  as  subject  to  seasonal 
flooding.  These  areas  are  of  recent  origin,  being  formed  largely  from 
the  sediment  moved  by  the  water  in  time  of  flood.  As  a  consequence  these 
deposits  vary  greatly  from  place  to  place.  The  top  soil  varies  from  loam 
to  silt  loam,  with  some  areas  being  more  sandy.  In  any  one  area  rapid 
changes  from  loam,  to  sandy  loam,  to  silty  loam  or  silty  clay  loam  can 
be  expected.  Stratification  can  be  expected  in  some  places.  Within  the 


valley  of  the  tfh:!         '.ver  the  subs       ranges  from  aiity  clsy>  to 
gravelly  material  within  short  distances, 

C)  EOLIAN  DEPOSITS 

Loesn  deposits  are  the  only  eolian  or  wind  deposited  materials  occur- 
ring as  mappable  units  in  Union  County, 
Loeaa  Mounds  -  Silt  Textured 

Most  of  the  Wisconsin  ground  moraine  is  covered  with  a  thin  layer 
of  wind-blown  silt.  In  a  few  locations  this  silt  deposit  attains  a  con- 
siderable thickness  and  these  areas  have  accordingly  been  mapped  as  loess 
mounds.  Three  feet  of  wind-blown  silt  raaa   taken  as  the  lower  limit  of 
such  loess  deposits;  this  depth  coincides  wil:h  the  separation  between  the 
Birkbeck-Reesville-Meulove  soil  series  and  the  Fincastle-Xeaia-Russell 
soil  series. 

These  silt  deposits  range  from  three  to  five  feet  thick  in  Union 
County  and  are  underlain  by  Wisconsin  till.  The  A-horison  is  about  one 
foot  thick,  and  is  silty  loam.  The  B-horlson  and  C-horizons  are  also 
aiity  loams  whose  thicknesses  vary  according  to  the  total  depth  of  the 
loess  deposit.  The  base  of  the  loess  deposit  is  marked  by  an  abrupt 
change  to  a  clay  or  silty  clay  (the  Wisconsin  till), 

0)  MISCELLAHBOUS  DEPOSITS 

Several  areas  of  highly  organic  Sopsolls  have  developed  in  depres- 
sions and  poorly  drained  areas  in  the  uplands  in  the  eastern  third  of 
Union  County,  There  are  also  several  areas  in  the  county  where  bedrock 
is  at  or  near  the  surface.  These  regions  are  grouped  under  miscellaneous 
deposits. 
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Highly  Organic  Tppsoil 

Highly  organic  topsoll  is  found  in  depressions  or  other  areas  where 
drainage  is  retarded „  Such  areas  are  most  cc-GS&cmly  found  ia  the 
Wisconsin  ground  moraine  in  the  eastern  part  of  the  county.  This  area 
is  relatively  distant  from  Che  East  Fork  Whitewater  River  valley  and 
as  a  consequence  stream  erosion  has  not  yet  increased  the  local  relief 
so  that  the  natural  drainage  is  sloe.  In  general ,  these  deposits  are 
not  deep  in  Union  County  and  thus  should  not  pose  major  construction 
problems.  However  these  areas  should  be  carefully  field  checked  to 
determine  the  amount  of  material  to  be  removed  during  construction. 
Bedrock  Benches  and  Valley  Walls 

Bedroek  is  found  at  or  near  the  surface  on  one  or  both  sides  of 
the  East  Fork  Whitewater  River  valley  along  its  entire  length  in  Union 
County.  Bedrock  is  also  found  in  tke  valley  walls  of  all  major  tribu- 
taries. As  mentioned  previously,  bedrock-cored  rock  benches  are  inter- 
spersed with  terraces  in  the  Whitewater  valley.  Thus  bedrock  can  be  en- 
countered at  shallow  depths  at  many  locations  in  the  western  half  of 
the  county. 

The  bedrock  consists  of  interbedded  limestones  and  shales.  The  lime- 
stone tends  to  be  thinly  bedded  and  thus  where  exposed  to  wearhering  and 
erosion  often  produces  talus  slopes  of  slabby  limestone  intermixed  with 
shale  fragments.  The  bedrock  is  subject  to  landslides  in  deep  excavations 
if  slope  and  drainage  are  not  controlled. 

Up  to  ten  feet  or  more  of  granular  materials  cay  overlie  bedrock  ok 
the  upper  surfaces  of  the  rock  benches,  However  their  scarps  and  the 
valley  walls  where  bedrock  is  exposed  will  have  very  shallow  soil  profiles 
as  little  as  a  foot  deep.  These  profiles  may  have  non-existent  or  poorly 


defined  soil  horizons  and  will  often  costaln  fragjasiat&.of  slabfey  liraestoae 
throughout  the  profile  <,     The  channels  of  all  small  creeks  in  this  area 
are  covered  trtth  small  slocks  of  flaggy  limestone. 
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